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Speaker, In particular used In a portable communication equipment 



(57) A speaker has a caee having a peripheral pro- 
jection, a yoke mado of fnagnetlc malerta! and secured 
to the case, and a pormansnt m&i^ provided fri the 



, A vIbraUhg plate having aperlpherai pfojection is 

saoned to an outslda wall of the case at me periphaTal 
prDjsctbn. A protector piste Is sectoed to the case. 
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Description 

BACKGROUND OFTHE I^A/E^mON 

[00011 "The present Invention reteles to a epoaker 
u6Qd in a portable communication equtpmant such ae a 
port6ibl9 tfi)opl)one end other equlpmants. 
100021 Horenfng to Rga. 4 and $ showing a convoo- 
tlonai apeak0r, a yolce Z mode of mognetfo msiertal lo 
mboddod in a oa^ 1 made of plastic by fnaeit ynolding. 
A pemnanent magnet 3 Is sBcured to ttto yoke 2, end a 
top plate 4 made of magn^c noatedel la adhered to the 
magnet d to form a magnetfp diculiend to toim a mag- 
netlo gap betweon (ho top plate A and the yoke 2. 
[0003] A vtorating ptato e is secured to ttie oaee 1 at 
a shouwer 1b oftho pertphoiy thereof. A voloe ooll e 
secured to the underside of the vtbratb^g plate 0 b in- 
serted In the magnetto gap. A protector 7 made of metal 
ts eecursd lo the ease 1 , tnlerposlng the vibrating ptate 
e. A ptumltty of sound discharge holes are f onnod In the 
cese 1 end the protactor?. The vibretrng plats 6 and the 
proteclorTareposWonedby acynndricalpei^Jhcralpre- 
Jeodon 1a. 

000041 A pair of ends 9 of the vo'tce coll 6 are adhered 
to the underside of the vibrating plate 6 as ^awn In Rg. 
4. Each of the ends 9 is outwardly extended from the 
case 1 pasatng through a groove 1o formGd In a pertphr 
oral wall of the ease. On the undarade of the case 1 , a 
eubBtrate 6 made of plastic is adhered, and a pair of ter- 
minal plates 1 0 are secured to the substrate 8. Each of 
itic tenrtnal platehes a V-ehape and each end 9 te con. 
nectad to one of the branchee of the terminal plate 1 0 
by eolder 11. The other branch of thetamilnal plate 10 
Is used f orconnocttng the end 9 to adroullof the equip- 
ment to be mounted therein. 
[0006] -RiuB, when a siflnal current feappHed to the 
voice coll 5 through the terminal plales 1 0, the vibrathg 
plate 6 vibrates to produce sounds. 
[ODoe] Another conventional speaker shown h) Fig. 6 
Is different from the above deecribsd epeaioBrln that a 
case comprlaefi a lower case 22 and an upper case 23, 
The upper case 23 has a perlphsral projactfon 2Sd and 
a shoulder 23b. 

[00071 The vibrating piaie 6 Is positioned by ths pe- 
ripheral pro|eQtIon23a and the paripherai portion of the 
vtbratin^plateG Is adheradto tne shoulder 23b. ITie pro- 
tector 7 la seoured to the periphery of the vibraflng plate 
e. 

[D008] The ends 9 of Hie voice coil 5 projected from a 
groove 2$cfocmed In the upper case 29 are connected 
to the temiinal pMes of the subetnato B. The lower and 
upper cases 22 end 23 are adhered by an adheeh/e. 
[00091 I" described conventional speeksis, 

the vibrating plate 6 Is positioned by the per^ahe^a^ pro- 
jection 1 a (23a) and eeeurod to the shoulder lb (23b). 
Therefore, lha eifecUve diameter of the vibrating plate 
6 Is reduced by double of width off the shoulder lb. in 
order to Irrvrotfe the quality of the sound produced by 



tha speaker, it Is necessary to Incraase the dlamatar of 
the vibrating plate. However, the reducing of the diam- 
eter of (he vibrating plate csusee lha quaiay of die pro- 
duced eound to d^rionate. 

3 

SUM^4ARY OF THE INVENTION 

tomo] An object of the present Invention Is to provide 
aapeakerwhlch mey ot^vfaAethe above described trou- 
10 ble. 

[0011] According to the present Invention, there is 
ptwided a speaker comprising a case having a periph- 
ery projedjoA, a yoke made of magnetio melenal and 
secured to the case, a permanent magnet provided in 
<5 the case, a vibradng plate having a cyitnddcal periphery 
and secured lo we case at the peripheral prDjBdjan, a 
voice eoll secured to an underalde of the vibratfng plate, 
and a protector plate secured to the case. 
[Q0121 in an aspect of me present invention, the oy- 
so iinditealperlpheryofthevlbratlngplatelaadheredtothe 
DU^de wall of the peripheral projection Of the caae. 
[0013] In onolheraspeotof mepiesentbwenllon.tho 
oylindTteal pertphory Of the vibrating plate is adhered to 
the tnslde wail of the perlphorai prejecflon of fte ease, 
fiff [0014] A peripheral portion of the vibrating plate Is 
mounted on a top edge formed on an upper pertton of 
the peripheral piojeetlon of the case. 
[0015] The protector plate haa a cylindrteal periphery 
virtUch Is adhered to the outside wail of the cylindrical 
BO pertphery of the vibrating plate. 

[0016] "meso and other objects and faahjree of the 
present Invention will become moie apparent from tha 
following detailed deacrtption wWi reference to the ao- 
eompanying drawings. 

a9 

BRIEF DKCftlFnON OF DRAWINGS 



[Q0171 



40 



Pig. lb an enlarged secUonal view showing amain 
part according to a first enrtbodiment of the present 
Invenlkjn; 

Pig, 2 is on enlarged sectional view ehovrtng a main 
part according to a second embodiment of the 
present invention ; 

3 is an enlarged saduonal View ehowing a main 
pan according to a third embodiment of the present 
Invention; 

Fig. 4 b a sectional view off a conventional speaker; 
l^lg. 5 shows an underside of the speaker of Pg. 4; 
and 

Rg. 6 is a sectional view of another oonventlohsl 



8$ OETAII^D DESCRIPTION OFTHE PHeFERRED 
EMBODIMENT 

10018] Referring to Rg. l , a ease 25 made of plastic 
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hasa|»(^emlprojectlon25atiavlno afUsttop&urfBce. 
The top surface has e widd) eonskterabiy smBller then 
that<rftho|»*heralpreJacUon mdlcated by a reference 
nuTteral 26b of the conventional epeaher. V\a speaker 
9ompnsee a yoke 26 medo o( magnetic metarial and 
ombeddod in ihe caae 28 by tnsert moldinE}, a penna- 
nent magnet 27 ascij red to the yoke 26, andatop plate 
2a adhered to the ms^net 27, 
[00191 Avlbratlng plate 30 hes a downwaitily extend- 
ing cyiindrieal periphery 30a. The vibrating piafie 30 te 
adhered te the case 25 at a peripheral portion 3<»> en- 
(aged wtth the top surface of the peripheral proj action 
25a and ac tfie cylindrical pertphery SOa. Avofca cotl $1 
secured to the underelde of the vbrating plate 30 ts in- 
eertfid in the magnetlo between the top plate 28 end 
the yoke 26. A protectoT plate a2 made of metal te se- 
cured to the vlbrailng plate 30 aithe peflphera! portion 
30b. A plurality ot eound discharge hoiee are fonned In 
the case ^ and the protector plate 32. 
[0020] A pair of ende 33 ot the voice ooU 31 aie ad- 
hered to the underaidB of thevlbmUng plaie 30. Each of 
the ends 33 la outnardV extended from the caee 25 
peesing through a QjiDOVO termed Wi a pcf^aheral wall ot 
the case, et)d beni eOong the peripheral urail of the case 
andtfacedto atermlnal platoon asubetratft35by eoWar. 
The tBrminal plate hee the eemo shape as the conven- 
tional tofmlnal plate 16 pf 1^ S. The temnlnal plete Is 
oonteotBd with a tonnlnal off an equlpmeni to which the 
speaker Is mounted. 

[OOai] The vibrating plate 30 ta accurately centered 
by thB engagement of the cyllrtdrical periphery 30a with 
the outside wall of the case 26. Since the top surface of 
the peripheral pr«Jectfon 26a Is notfomied with a shoul- 
der, the wltftti of the top surface can be fargely reduced 
compared with the width of the conventional peripheral 
projeofion indicated by the r^eronce numeral 25b. 
[0022] Thus. It la possible to provide a speaker pro- 
ducing a high-quelity sound, if the width of the top su^ 
face of fte peripheral projectton 25a le reduced, the ad- 
heelon strength at the peripheral portion 30b of the vi- 
brating plate 30 reduces. However, since the cylindrical 
per^iheiy 80a ia adhered to the caaep the adhesion 
strength does not reduce.. 

[00231 B8tBrr!ngtoFlg.Zshowingtheoecondembod- 
imont. a protector plate 40 also has a cylindrical periph- 
ery 40a. The lovirer end of the cyllndrtoal periphery 40a 
le engaged with e shoulder 41 lormed on the outsWe 
wan of the case 25 so that the height of the prtrtection 
p!ate 40 Is detemyned. The cylindrical pertpheiy 40a Is 
adhered to the cyl Indrlcal periphery 3fia ot the vibrating 
plate 30. 

[002AJ in the embodiment, ft is not neoeaaary to ad- 
here the pertpheral poitton 30h of the vlbrs^flng plate 30 
to Uie top surface of the partptieral projection 25a. Coif 
sequenfly, a large part of the top surface is fonnned into 
an Inwerfly and dowrrwardly Indlned surface 25c. The 
peripheral portian 30b of the vibrating plate 30 te mount- 
ed on tSie sharp top edge. Thus, an effective area ot the 



vibrating plate can be further Increased. 
[0025] Beferrinfl TO Fig. 3 showing ttie third embodi- 
ment, the peripheral projection 25a of the case 2S has 
an Inwanily end downwardly Inclined surface 2Sd form- 
s fng a very small top surface and has en annular projec- 
tion 25e. The vlbraUng plaleSO has an i^ardly extend- 
tng cylindncal periphery 30c. and the protoclor ptate 40 
heeaoyOndrfcel periphery 40b.The underside of the cy^ 
ttncMcal periphery 40b b fonned mto a downwardly In- 
fo cOnedsitrf&ce40c»thepebyfbnnlngaBharp lower edge. 
[0026] The pertpharal portion 30b of the vbralfng 
plate 30 la mounted an the top eurf ace of the p eilpheral 
projection 26a offUie ease 2S, and theeyBndrtcal perlph- 
eiy aoaof the vTbratinfl plota 30 is eHheiedtothe Inside 
t5 wall oftheannularprojecttonSBe. The sharp lower edge 
of the protector plate 40 b mourned on the peripheral 
portion 30b of the viDreUng ptate aO. The euulde waU of 
the cyUndricalpariphery 40b Is adhered to the InsWe wall 
of the cyllndrtoal periphery 30c of the VlbratJng plate 30. 
eo po27] The effectivo diameter of the vtwatlng plate 30 
Is Increased almllarty to the second ombodlment. 
[0028] In accord anco with the present Invention, the 
effectWe diameter of the vibrating plats can be 1n- 
oraased. so that the quality of the produced eound can 
25 ba Improved. 

[00201 While ma Invondon has been described in con- 
junction with prefened specific ambodkncnt thereof, it 
win be understood thai this description Is Intended te n- 
lustraiB and not limit the scope of the invantlan. which 
JO Is defined by the following ciaime. 



Clatma 

33 1. A spealoar comprising: 

a CM having a per|3herGA pmjeedon: 

a yoke made of magnede material and secured 

to the case; 

40 a permanent magnet provided In the case: 

a vlbradng plasa having a cylindrical periphery 
and secured to the case aitho peripheral pro- 
lection; 

a voice ooU secured to an underside off the vh 
45 brating plate; and 

a protector plate aeeured 10 the case, 

a. The speaker according to claim 1 wherein the cy- 
lindrical per^eiy of the vibrating plate to adhered 
BO to the outeldewall oltho pertphenal pcoleolion ofthe 



3. The epeaker according to delnt 1 wherein the cyw 
llndricel periphery of the vtorating plate Is adhered 
S9 la the Inside wall off the peripheral prpjedlon Of the 



The speaker aooordlrgtoeiaIm2wherainaperiph- 
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eral portion of thd vibrating plate la mountGd on d 
top edge -formed on an upper portion of the periph- 
oral projection or the case. 

Sb The apeaker according to cfain 2 wherein the pro- s 
teotor pima haa a cylindrical psriphety whlOi Is ad- 
hered to the outside wall off ths cyUndrical per^heiy 
of the vibrating plate. 

6« TheapealwraocordlngtoclflimatUTthercorTprtsIng 
an imnardly end downwardly inclined eurfaca 
fmmedonaniipperportlon ofthepeilphBraiprojeo- 
tion of the easa, and an annular proieGdon fonnad 
on the top of the peripheral projecllon at an outer 
poitron ot the IncTmad surfacet a pevlpfteral portion ^ 
of the vlbratlna plate Is mounted on a top portion of 
the Indinod surface, and the cylindrieal pertpheiy of 
the vibmtfng plats Is adhered to Die IheKte wan of 
the annular prDjedion. ^ 

7. The apeaker aocowDng to claim S whereki the pro- 
tBctor plaia has a cyHndrlcal periphery «4ilch Is ad- 
hered to the IneWo wall of the cylindrical periphaiy 
of the vibrating plate, and has a lower edge which 
la mounted on a peripheral portion the vibrating » 
Plata. 
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FIG. 1 
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FIG- 3 
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FIG. 4 

PRIOR ART 
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FIG. 5 

PRIOR ART 
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FIG. 6 

PRIOR ART 
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